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(57) A bone implant for fixing a fixing stud of a dental 
prosthesis into a bone, the implant being a non-expand- 
able or an expandable implant comprising a tubular 
body and an intermediate mounting member removably 
mounted into the body, the intermediate member receiv- 
ing the fixing stud and being capable of being removed 



from the body even after a long time of the implantation 
of the implant, thus permitting the removal of the stud 
from the implant in the event the stud is broken within 
the implant. The implant also comprises, alone or in 
combination with the intermediate member, an expand- 
ing assembly. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention. 

[0001] The present invention relates to a bone im- 
plant, preferably a bone implant for implanting prosthetic 
pieces in a bone, such as dental prosthesis in a bone, 
the implant comprising a fixing piece or body to be af- 
fixed in a bone and a mounting intermediate member for 
receiving the prosthesis piece, the mounting member 
being capable of being removed without traumatic ef- 
fects for the patient in the event that the prosthesis or a 
fixing stud thereof is broken. The intermediate member 
can be removed even after a long time with the fixing 
body already integrated into the bone. Of course, the 
concepts of the invention are easily applied to any im- 
plant piece that must be implanted in a human being or 
animal bone. In addition, the invention is not only applied 
to expandable implants, of the type that can be initially 
expanded to get a retention into the bone, but also to 
non expandable implants. According to the invention, if 
the implant is of the expandable type, it comprises, in 
combination with the intermediate member, an expand- 
ing assembly which may be operated through the inter- 
mediate member for installation purposes but the inter- 
mediate member may be disengaged from the expand- 
ing assembly in order to be removed from the implant. 

2. Description of the Prior Art. 

[0002] It is well known in medical art to provide bone 
implants that are useful for affixing a prosthetic piece in 
a bone, in replacement of any lacking natural piece or 
member orfor joining parts of one or more bones. More, 
particularly, these implants are well known in the field of 
the odontology wherein dental implants are used for re- 
placing a dental piece that has been lost or extracted 
either in a human or animal patient. One of the problems 
or traumatic drawbacks of implanting a dental prosthe- 
sis in a patient is that a long time is necessary to assure 
to the patient that the implant is entirely or totally inte- 
grated to the bone of the patient. Generally, after the 
extraction or loosing of the dental piece, a fixing body 
of the implant is inserted and implanted into the bone 
and several months must be awaited to determine 
whether the fixing body has been integrated to the bone 
or bone fibers of the bore in the bone, this determination 
being necessary to continue or not with the next step of 
affixing the prosthetic piece into the implant. If the body 
has not been integrated the same must be replaced and 
a new waiting period begins again. This provokes anx- 
iety and affliction in the patient who must await for 
months before receiving a positive diagnostic from the 
odontologist or the implantologist and upon a negative 
diagnostic the patient knows that the fixing body must 
be removed and that several additional months must be 



awaited again. With the purpose of shortening this wait- 
ing periods some implants, either of the expandable or 
non expandable type have been developed. The ex- 
pandable implants are based in the theory that upon a 
5 higher pressure against the bone a higher bone growing 
is generated. These implants are installed within the 
bone orifice or bore resulting from the loosen or re- 
moved dental piece or within a bore made in the bone 
and the implant is radially expanded in order to get a 
10 positive initial pressure and retention. During the first 
weeks from the installation it is possible to verify whether 
micro-mobility exists and, if the micro-mobility is detect- 
ed the implant is additionally expanded to improve the 
radial retention. The purpose of these additional expan- 
ds sions is to get the immobility of the fixing piece that is a 
fundamental condition to reach the integration of the 
piece into the bone. While these implants have been im- 
proved insofar as to the micro mobility is concerned, the 
same have not taken into account an important aspect 
20 of the implants, that is the need of replacing a broken 
prosthesis after a long time from the integration of the 
implant into the bone. Another aspect not taking into ac- 
count by the prior art is that the expanding means used 
for expanding the expandable implants must be easy 
25 and safety to operate without complex and excessive 
friction mechanisms. 

[0003] Generally, prosthetic dental pieces are affixed 
to a fixation stud or abutment that is installed by thread- 
ing or adhesive within the fixing or mounting body that 

30 is already integrated into the bone. During the use of the 
prosthetic piece, if the fixing stud is broken within the 
fixing body that is already integrated or implanted, the 
broken portion of the stud that remains within the im- 
planted body must be removed before a new prosthetic 

35 piece is re-installed. Any professional skilled in the art 
knows that the removal of this broken stud in the small 
room of the patient's mouth is very difficult if not impos- 
sible. Said broken portion is not accessible and very fre- 
quently the portion can not be extracted, therefore the 

^0 implant body must be removed from its implantation by 
drilling the patient's bone to release the fixing body from 
the bone, what is very traumatic for the patient. 
[0004] The initial fixation of the implant has been 
treated by several professionals and disclosed in many 

45 documents like the US 5,004,421 and 5,087,1 99 to La- 
zarof, which patents disclose expandable implants hav- 
ing a fixing piece that is introduced and threaded into a 
patient's bone and has a hollow interior that is also 
threaded and a plurality of longitudinal cuts in the im- 

so plant body. An expanding piece is arranged within the 
hollow interior, the piece being acceded from a top end 
of the fixing body by means of a tool that is introduced 
within the implant body to cause the expanding piece to 
rotate and move upwardly in order to expand the implant 

55 body to enhance the retention thereof into the bone. An 
upper portion of the fixation body has a threaded inner 
orifice for receiving a fixing stud or abutment of the den- 
tal prosthesis. While a better initial fixation is achieved 



2 



3 



EP1 184 006 A2 



4 



no consideration is made to the event that the prosthesis 
stud is broken and the prosthesis is loosened. 
[0005] US Patent No. 5,489,210 discloses a dental 
implant having a fixation body that is introduced within 
the body and has a plurality of longitudinal cuts at a low- 
er end of the body, this lower end being expanded by an 
expanding piece that is introduced through an upper end 
into the implant body and exerts a pressure against the 
lower end of the body to outwardly radially expand the 
same against the bone. Again, the initial pressure of the 
implant against the bone is improved but a solution to 
the event of a broken stud is not provided neither sug- 
gested. The stud of the prosthetic piece is mounted di- 
rectly within the fixing body of the implant. 
[0006] US Patent No. 5,61 1 ,688 discloses an expand- 
able dental implant also comprising a hollowtubular out- 
er body that is affixed by expansion into the bone, the 
expansion being obtained by an expanding screw that 
is Inserted into the hollow body and the initial fixation of 
the implant is improved. This patent does not disclose 
any solution to the event that the prosthesis and its fixing 
stud is loosen or broken. In like manner, US Patent No. 
5,931 ,674 discloses an expandable implant very similar 
to Patent '688 but no means for permitting an easy re- 
moval of a broken fixing stud are provided neither the 
problem is addressed. 

[0007] US Patent No. 3,708,883 to Flander discloses 
a dental implant having an elongated tubular body of the 
expandable type with an elongated spreader screw ex- 
tending through the tubular body and a wedge-shaped 
spreader at a distal end of the screw, the screw being 
actuated by pulling means in the form of a nut which is 
turned to pull the spreader means beyond the nut and 
expand the body. Spreader threaded stem is moved up- 
wardly and projects out from the body thus forming an 
obstacle for any mounting work necessary at a proximal 
end of the body when installing the dental prosthesis. 
[0008] US Patent No. 5,209,753 to Biedermann dis- 
closes a bone screw with a shaft having threaded por- 
tions at a bottom and a top of the shaft, with a tip fixed 
at the bottom of the shaft to expand the bone screw 
when the shaft is rotated within the bone screw. First, 
the shaft must be rotated to be fixed to the tip and then 
the shaft must be unscrewed in order that the expander 
part be pulled into the bone screw to expand the bone 
screw. This is a very complex work and a not safety fix- 
ing and installation of the bone screw may be obtained. 
[0009] US Patent 6,142,782 to Lazarof discloses an 
implant assembly comprising an elongated hollow body 
with an internal shoulder and a draw screw having a 
head captured within the hollow body and engaging the 
internal shoulder to form a seal with the body. While the 
expansion of the body is achieved by this system, no 
solutions are provided to the event the abutment is bro- 
ken and the fixation part of the abutment remains re- 
tained within the hollow body. In addition, for installing 
the draw screw a screwdriver or alien wrench must be 
introduced into the hollow body with the inconveniencies 



this cause to the implantologist who must accede to the 
screw head without view of same. 
[001 0] It would be therefore convenient to have a new 
expandable or non expandable implant provided with 

5 means for enhancing the initial fixation of the implant 
within the bone and means for permitting the easy re- 
moval of the fixation stud of the prosthesis piece in the 
event the stud is broken with a portion of the stud re- 
maining within an implant body already integrated to the 

10 bone. 

SUMMARY OF THE INVENTION 

[001 1] It is therefore one object of the present inven- 
ts tion to provide a bone implant for fixing a dental pros- 
thesis into a bone, the prosthesis being fixed into an im- 
plant body by means of a fixing stud that is fixed into an 
intermediate member, in the event the stud is broken 
and the prosthesis is loosened the novel implant permit- 
20 ting the easy removal of a portion of the stud that re- 
mains within the body without the need of removing the 
body from the bone, the implant also comprising, alone 
or in combination with the intermediate member, an ex- 
panding assembly. 
25 [001 2] It is still another object of the present invention 
to provide a bone implant comprising a fixing tubular 
body for fixing in the bone, the tubular body including a 
distal end for being affixed within a bone bore and a 
proximal end for remaining accessible outside the bone 
30 and a prosthesis piece being received in the proximal 
end, the bone implant comprising a mounting interme- 
diate member for mounting said prosthesis piece, the 
intermediate member being removably mounted within 
said tubular body, the intermediate member including a 
35 proximal end in communication with an inner surface for 
receiving a fixing stud of said prosthesis piece. 
[001 3] It is a further object of the present invention to 
provide a bone implant comprising a fixing tubular body 
for fixing in the bone, the tubular body including a distal 
40 end for being affixed within a bone bore and a proximal 
end for remaining accessible outside the bone and with- 
in the gum and for receiving a prosthesis piece, the distal 
end of the body including a plurality of longitudinal cuts 
that permit a lower portion of the body be radially out- 
45 wardly expanded by an expanding member that is re- 
ceived within said body, said expanding member being 
fixed to a distal end of a stem having a proximal end 
within said tubular body and a threaded outer surface, 
the implant also comprising a rotatable mounting inter- 
so mediate member that includes a threaded inner surface 
within which said stem is threadably received, the 
mounting intermediate member including an upper end 
receiving the prosthesis piece. 
[001 4] It is still another object of the invention to pro- 
55 vide bone implant comprising a fixing tubular body for 
fixing in the bone, the tubular body including a distal end 
for being affixed within a bone bore and a proximal end 
for remaining accessible outside the bone and a pros- 
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thesis piece being received in the proximal end, the 
bone implant comprising a mounting intermediate mem- 
ber for mounting said prosthesis piece, the intermediate 
member having an at least partially threaded outer sur- 
face for threadably connecting an at least partially s 
threaded bore in the body, the Intermediate member in- 
cluding an inner surface for mounting said prosthesis 
piece. 

[001 5] It is even another object of the invention to pro- 
vide an expandable bone implant comprising an elon- 10 
gated hollow body for fixing in the bone, the tubular body 
including an expandable distal end for being affixed 
within a bone bore and a proximal end for remaining ac- 
cessible outside the bone and for receiving a prosthesis 
piece, the bone implant comprising a bore extending is 
along the length of the hollow body, the bore having a 
first proximal bore portion and a second distal bore por- 
tion, a mounting intermediate member for mounting said 
prosthesis piece, the intermediate member being re- 
movably mounted within the proximal bore portion of the 20 
hollow body, the intermediate member being rotatably 
mounted and dismounted from the body, the intermedi- 
ate member including an inner surf ace for mounting said 
prosthesis piece, and an expanding assembly compris- 
ing a screw having a proximal end and a distal end, with 25 
an expanding member threaded onto said distal end, the 
proximal end of the screw being removably conn ectable 
to the intermediate member in a manner that when the 
intermediate member is rotated in a first sense of rota- 
tion the screw is rotated in said first sense of rotation for 30 
moving the nut along the screw to expand the distal end 
of the body outwardly. 

[0016] It is another object of the invention to provide 
an expandable bone implant comprising an elongated 
hollow body for fixing in the bone, the tubular body in- 35 
eluding an expandable distal end for being affixed within 
a bone bore and a proximal end for remaining accessi- 
ble outside the bone and for receiving a prosthesis 
piece, the bone Implant comprising a bore extending 
along the length of the hollow body, the bore having a *o 
first proximal bore portion and a second distal bore por- 
tion, a mounting intermediate member for mounting said 
prosthesis piece, the intermediate member being re- 
movably mounted within the proximal bore portion of the 
hollow body, the intermediate member including an in- *5 
ner surface for mounting said prosthesis piece, and an 
expanding assembly comprising a screw having a prox- 
imal end threaded into said intermediate member and a 
distal end including an expanding member, the proximal 
end of the screw being removably connectable to the so 
intermediate member in a manner that when the inter- 
mediate member is rotated the screw is rotated and 
moved upwardly into the hollow body whereby the ex- 
panding member expand the distal end of the body out- 
wardly, the screw including a radially extending plate 55 
forming a sealing against an inner surface of the bore 
of the hollow body. 

[001 7] The above and other objects, features and ad- 



vantages of this invention will be better understood 
when taken in connection with the accompanying draw- 
ings and description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The present invention is illustrated by way of 
example in the following drawings wherein: 

FIG. 1 shows a partially cross-sectional, elevation 
view of an expandable implant according to a pre- 
ferred embodiment of the invention; 
FIG. 2 shows a cross-sectional, perspective view of 
the mounting intermediate member of Fig. 1; 
FIG. 3 shows a plant, bottom view of the implant of 
Fig. 1; 

FIG. 4 shows across-sectional elevation view of the 
implant of Fig. 1 once expanded by the expanding 
member; 

FIG. 5 shows a partial cross-sectional view of a 
proximal end of the implant of Fig. 1 ; 
FIG. 6 shows a partially cross-sectional, elevation 
view of a non expandable implant according to an- 
other preferred embodiment of the invention; 
FIG. 7 shows a plant, bottom view of the implant of 
Fig. 6; 

FIG. 8 shows a partial cross-sectional view of a 
proximal end of the implant according to another 
embodiment of the invention; 
FIG. 9 shows a partially cross-sectional, elevation 
view of an expandable implant according to another 
preferred embodiment of the invention; 
FIG. 1 0 shows a partially cross-sectional, elevation 
view of a non expandable implant according to an- 
other preferred embodiment of the invention; 
FIG. 11 shows a partial cross-sectional elevation 
view of a non expandable implant according to an- 
other preferred embodiment of the invention; 
FIG. 12 shows a partial cross-sectional elevation 
view of an expandable implant according to a fur- 
ther embodiment of the invention; 
FIG. 13 shows a partial cross-sectional elevation 
view of the implant of Fig. 1 2 once expanded by the 
expanding assembly; 

FIG. 14 shows an exploded partial cross-sectional 
diagrammatical view of the implant of Fig. 12; 
FIG. 15 shows a partial cross-sectional elevation 
view of an expandable implant according to a fur- 
ther embodiment of the invention; 
FIG. 16 shows a partial cross-sectional elevation 
view of the implant of Fig. 15 once expanded by the 
expanding assembly; and 
FIG. 17 shows an exploded partial cross-sectional 
diagrammatical view of the implant of Fig. 15; 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0019] Now referring in detail to the drawings it may 
be seen from FIGS. 1-5 an expandable bone implant 5 
according to the invention that is identified by reference 
number 1 and comprises a fixation or fixing tubular body 
2, also called an elongated hollow body, having a distal 
end 3 and a proximal end 4 terminating in a coupling 
plate or coupling end 5 having a first cylindrical portion 
6 and a second upper conical portion 7. The distal end 
is adapted to be introduced and remain within a bone 8 
and more particularly within a bore or orifice 9 that can 
be made artificially in the bone or corresponds to the 
natural orifice resulting from the extraction or loosening 
of a natural tooth. 

[0020] When the invention is applied to an expanda- 
ble implant, distal end 3 includes a plurality of longitudi- 
nal cuts 10, preferably four cuts 10. These cuts define 
corresponding flexible portions or deformable tongues 
1 1 that may be slightly tapered to facilitate the initial in- 
sertion of body 2 within orifice 9. Tongues 11 will be pro- 
vided with the necessary elasticity for radially outwardly 
expanding as it will be further explained. The outer sur- 
face of body 2 may be smooth and plain or may be pro- 
vided with osseous-integration enhancing means such 
as treated to enhance its adherence and obtain an im- 
proved body-bone integration. Thus, the surface may be 
treated and orcoated with hydroxyapatite, titanium plas- 
ma spray or acids. Depending on the bone hardness, 
for example, the body surface would be treated orcoat- 
ed, in less dense bone rough , the titanium plasma spray 
(TPS) and the hydroxyapatite (HA) coatings help as well 
by presenting maximal interfacial areas. The outer sur- 
face of body 2 may be provided with threads, projec- 
tions, notches, indentations, screw machined, acid 
etched, machined roughened, stepped, orifices passing 
through the body, for enabling the bone growth entering 
into the body, and combinations with the above coat- 
ings. As an example, threads 12 are illustrated only at 
the right side in Figs. 1, 4, 5, 6, 8-16, but, as it will be 
apparent to any person skiiled in the art, threads 12, if 
provided, may extend all around the body, Figures 14, 
17, or along a partial circumference around the body. 
Threads 1 2 may have any cross-section and configura- 
tion, preferably for obtaining a better grip between the 
fixation body and bone 8 to get a more stable retention. 
[0021 ] Proximal end 4 and more particularly mounting 
plate 5 will remain outside bone 8 and is adapted to re- 
ceive a dental prosthetic piece 13, schematically illus- 
trated in Figs. 1,4,6,9-13,15 and 1 6. Piece 1 3 may be 
fixed in any know way, such as by means of a small 
screw fixed to abutment 25, Fig. 4. 
[0022] Body 2 is hollow and tubular and defines a bore 
14 extending along the body and receiving an expand- 
ing member 1 5 having a stem 1 6 that is threaded along 
at least a part of the length thereof. While bore 14 is 
illustrated as being a stepped bore, the bore may be 



smooth, plain or straight cylindrical from one end to the 
opposite end. Expanding member 15 has a truncated 
pyramid configuration with sloped walls 1 7 of member 
15 resting against tongues 1 1 of body 2 and corners 1 8 
of the truncated pyramid are accommodated within lon- 
gitudinal cuts 10, whereby any rotation of expanding 
member 1 5 is prevented by the locking or wedging effect 
between member 15 and cuts 1 0 and tongues 11 . Mem- 
ber 15 may be, however, conical as long as the same is 
retained against rotation when a mounting intermediate 
member 1 9 is rotated onto screw or stem 1 6. 
[0023] Mounting intermediate member 19 is inserted 
through proximal end 4, member 19 including, at its 
proximal end, a coupling plate 20 capable of entering in 
a mating relationship with the plate or coupling end 5. 
Plate 20 rests and abuts against end 5. Member 1 9 has 
an outer surface, preferably a smooth outer surface, 
adapted to be accommodated within body 2 and has a 
threaded interior 21 that receives threaded stem 16 of 
expanding member or head 15. With this assembly, by 
rotating intermediate member 19, either in clockwise or 
counterclockwise direction, a corresponding upward or 
downward sliding movement of member 15 and stem 
will be obtained because stem 1 6 is th readably connect- 
ed to member 19 along threads 21 and member 15 is 
prevented from rotating within tongues 11 . Upper plate 
20 of member 19 is provided with a notch 22 radially 
extending across the plate and passing through the 
plate, adapted to receive the tip of a screwdriver for ro- 
tating the intermediate member. In like manner, coupling 
plate 5 is provided with a groove 23 extending radially 
across end 4 of body 2 and within end 4 along a small 
depth that is to be covered by prosthesis 13. By rotating 
intermediate member 19 notch 22 and groove 23 are 
capable of being placed in mating relationship in order 
that the tip of a screwdriver may be inserted simultane- 
ously into both the notch and the groove. As it is de- 
scribed below in connection with further embodiments 
of the invention, plate 20 may have a nut-shape or nut 
projection. 

[0024] During the operation of installing or mounting 
the implant within bore 9 of bone 8 the implant is ar- 
ranged with its components assembled as it is shown in 
Fig. 1, that is, member 15 is within distal end 3 with 
tongues 11 in a non expanded condition. Once the im- 
plant is introduced into bore 9 as shown in Fig. 1 a tool, 
such as a screwdriver, is introduced into notch 22 and 
it is rotated until notch 22 is aligned with groove 23, see 
Fig. 5. With notch 22 and groove 23 in this aligned po- 
sition, the tip of the screwdriver will be not only within 
notch 22 but also within groove 23, therefore the screw- 
driver may be rotated in order to rotate all the implant 
assembly to facilitate the introduction thereof into bore 
9. If threads 12 are provided according to an embodi- 
ment of the invention, threads 1 2 will penetrate the bone 
walls like in a screw and an initial retention of the implant 
within the bone will be obtained. If threads 12 are not 
provided the rotation of implant 1 will facilitate in any 
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case the insertion thereof into the bore. 
[0025] Once the implant has been installed as shown 
in Fig. 1, the screwdriver is moved slightly upwardly 
enough to remove the screwdriver tip from groove 23 
but retaining the tip into notch 22. Then, the screwdriver 
is rotated to cause the rotation of intermediate member 
1 9 in such a way to cause the upward movement of stem 
16 along thread 21. This upward movement will cause 
walls 17 of expanding member 15 to exert a radial ex- 
panding pressure against tongues 11 and to cause 
tongues 11 to radially expand against the wall of bore 9 
as indicated by the arrows in Fig. 4. Intermediate mem- 
ber would be rotated until a desired retention is achieved 
between the outer surface of body 2, either with or with- 
out threads 12, and the bone. 
[0026] Prosthesis piece 13 is attached or affixed into 
intermediate member 1 9 by means of a fixing pin or stud 
24 of an abutment 25, which pin or stud may be smooth 
or threaded, or partially smooth and partially threaded. 
The stud/abutment assembly may be only one integral 
piece or may comprise two or more parts, with a config- 
uration either straight cylindrical or conical, as well as 
perpendicular or inclined. Depending on whether stud 
24 is threaded, as shown in Fig. 4, or smooth (not illus- 
trated), the stud will be threadably retained in corre- 
sponding threads 21 of member 19 or retained by ad- 
hesive or cement into at least a smooth portion of an 
innersurface of member 1 9. All this assembly is covered 
by prosthesis 13 that extends into gum 26 indicated by 
a phantom line passing through the prosthesis in Figs. 
1 and 4 for example. 

[0027] In the event prosthesis 13 is loosened, for ex- 
ample because the stud Is broken, which is a frequent 
accident resulting from the high forces involving the 
chewing, a new prosthesis must be prepared and in- 
stalled in the implant. It is to be remarked that when this 
accident occurs fixing body 2 is already osseous-inte- 
grated, that is integrated with the surrounding bone be- 
cause of the bone growth around and into the parts of 
the implant. As stated above, the removal of the portion 
of stud that remains broken into the implant is almost 
impossible to be carried out and the removal of the entire 
implant is frequently necessary. According to the inven- 
tion, if stud is broken within intermediate member 1 9 and 
a portion of the stud remains within member 19, the re- 
moval of the stud is possible thank to the possibility of 
removing member 1 9 by removing the same from body 
2. The removal of member 1 9 is carried out by unscrew- 
ing the same either from stem 1 6, Figs. 1,4,6, or from 
threads 31 shown in Fig. 8, by using a simple screwdriv- 
er or any other proper tool that is inserted into notch 22 
only. This removal is possible even with body 2 and 
member 1 5/stem 16 are already integrated to the bone, 
that is completely surrounded and retained by the bone. 
By unscrewing, member 19 is upwardly removed in or- 
der to allow the implantologist to repair the prosthesis 
by easily removing the broken portion of the stud from 
member 1 9 or to install a new intermediate member con- 



taining the prosthesis and a new stud. This is a remark- 
able improvement as compared to the prior art because 
the traumatic removal of the fixing body already integrat- 
ed to the bone is avoided in benefit of the patient's com- 

5 fort and the implantologist's practice. 

[0028] While the concepts of the invention have been 
illustrated and disclosed in relation to an implant of the 
expandable type, as illustrated in Figs. 1-5, it must be 
understood that the invention is likewise applicable to 

io non-expandable implants such as the one illustrated in 
Figs. 6, 7, 10 and 11. 

[0029] As shown in Figs. 6, 7, the equivalent compo- 
nents of the invention are identified in these Figures with 
the same reference numbers of Figures 1-5. Thus, in- 

15 termediate member 19 may be like any of the ones il- 
lustrated in Figs. 1-5, but fixation body 2 of Figs. 6, 7, 
differing from body 2 of Figs. 1 -5, has a distal end 3 with- 
out cuts 10, that is the body is entirely cylindrical there- 
fore, without expansion capability. Instead of an expand- 

20 ing member 15, a simple screw 27 is provided, the screw 
having a conventional head 28 provided with an actuat- 
ing groove 29 for receiving the tip of a screwdriver to 
rotate the screw and screw the same into intermediate 
member 1 9 upon assembling the implant before install- 

25 ing the same into bore 9. The purpose of screw 27 is to 
retain intermediate member 19 within fixation body 2. 
After the osseous-integration of body 2 has been com- 
pleted, if the prosthesis stud (not illustrated in Fig. 6) is 
broken, intermediate member 19 may be easily re- 

30 moved by unscrewing the same by means of a screw- 
driver, for example. 

[0030] According to another alternative embodiment 
of the invention, shown in Fig. 8, the outer surface of 
intermediate member 19 has threads 30, along a total 

35 or partial length of the member, and bore 1 4 inside body 
2 is provided with threads 31 extending along the entire 
or partial length of the bore, whereby intermediate mem- 
ber 1 9 may be threadably and removably mounted with- 
in body 2 without the need of any additional screw 27 

40 like the one of Fig. 6. Inner threads 21 and threads 30, 
31 and 12 preferably have the same helical sense to 
prevent member 1 9 from loosening from body 2, or body 
from loosening from bore 9, when stud 24 is being 
screwed into intermediate member 19. Member 19 may 

45 define, at its proximal end, a head or plate 32 provided 
with a groove 22 for receiving a screwdriver, or the head 
or plate may have a polygonal configuration, quadran- 
gular, hexagonal, for connecting a wrench, for example. 
[0031] Fig. 9 shows an expandable bone implant ac- 

50 cording to another alternative embodiment of the inven- 
tion wherein the expanding member 1 5 of Fig. 1 consists 
of an expanding nut 33 also having sloped walls 1 7, and 
threaded stem 16 of Fig. 1 is replaced by stem 35 not 
joined to the expanding member but to the intermediate 

55 member now indicated with reference number 34. Sim- 
ilarly to the assembly of Fig. 1 , by rotating intermediate 
member 34, either in clockwise or counterclockwise di- 
rection, a corresponding upward or downward sliding 
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movement of member 33 along stem 35 will be obtained 
because stem 35 is threadably connected to nut 33 
which is prevented from rotating within tongues 11 . Nut 
33 maybe pyramidal or conical, or a combination or both 
shapes, but always is recommended to be prevented s 
from rotation. Stem 35 may be an Integral part of inter- 
mediate member 34 or may be joined by any proper 
manner like welding, etc. 

[0032] According to another alternative embodiment 
Fig. 10 shows a non expandable implant similar to im- 
plant of Fig. 6, wherein a threaded stem 35/intermediate 
member 34 like the assembly shown in Fig. 9 has been 
used to replace screw 27/head 28. Since this is a non 
expandable implant no expanding member is provided 
and, instead, body 2 is provided with a threaded bottom 
bore 36 at bottom end 3. Like the above embodiments, 
member 34 has an inner surface that may be entirely or 
partially threaded as shown in Figs. 9, 10, and stud 24 
may be, accordingly, a threaded or a smooth stud or a 
partial threaded and a partial smooth stud. 
[0033] As it is well clear for any expert in the art, if the 
abutment or stud of a prosthesis is broken with a portion 
of the stud remaining broken within intermediate mem- 
ber 19, 34, the stud portion, together with the interme- 
diate member, may be easily removed from the fixation 
body for repairing the prosthesis and installing a new 
one. It may occur, however, that in some of the above 
disclosed embodiments of the invention, the intermedi- 
ate member is somewhat affected by the osseous-inte- 
gration when the member have to be removed. 
[0034] According to the above remarked difficulty, 
while the expanding members like the stems or screws 
and nuts snugly fit one into the others and into the tu- 
bular body, the bone may growth through cuts 10 and 
into bore 14 of body of Figures 1 , 4 and 9 and reach the 
intermediate member 19, 34 and, while in a minor ex- 
tent, adheres to the intermediate member and may pre- 
vent the same from being easily rotated, by using a slight 
force, in the event the intermediate member must be re- 
moved from the tubular body. 
[0035] According to another embodiment of the inven- 
tion shown in Fig. 1 1 , the intermediate member is pre- 
vented from entering into contact with the growing bone. 
The equivalent components of the invention are identi- 
fied in these Figures with the same reference numbers 
of above described Figures. Thus, intermediate mem- 
ber 1 9 may be like the ones illustrated in Figs. 1 -8, hav- 
ing a shorter length and isolated from the bone. Fixation 
tubular body 2, however is provided with a bore 37 that 
is internally threaded 38 and is blind, that is it does not 
run ail along the length of the body and does not pass 
entirely through the body from proximal end 4 to distal 
end 3. Distal end 3 may be provided with osseous-inte- 
gration enhancing means comprising orifices or threads 
1 2 illustrated only at one side of the body for clarity pur- 
poses. It may be seen that any bone growth may enter 
orifices 39 and a bottom bore portion 40 of the body with- 
out acceding to upper bore 37. 



[0036] Plate 20 of the intermediate member may be 
provided with an actuating groove 41 for receiving the 
tip of a screwdriver to rotate the intermediate member 
and screw the same into bore 37, or plate 20 may have 
a nut-shape or a nut projection 42 for using a wrench. 
Both, a groove 41 and a nut configuration may be com- 
bined. Proximal end 4 of the hollow body may also be 
provided with an outer surface having a nut design. In 
this and in ail of the embodiments, end portion 6 is pref- 
erably polished in orderto prevent the adherence of bac- 
teria plaques. After the osseous-integration of body 2 
has been completed, if prosthesis stud 24 (only shown 
in Fig 11 for clarity purposes but valid also for the other 
Figures) is broken, intermediate member 19 may be 
easily removed by unscrewing the same by means of a 
screwdriver, a wrench, etc. 

[0037] According to even another embodiment of the 
invention, the shorter intermediate member 19 of Fig. 
1 1 may also be employed in an expandable implant and 
combined with expanding means. Thus, body 2, Fig. 12, 
includes longitudinal bore 1 4 extending along the length 
of the hollow body, bore 14 being smooth, without 
threads, and having a first proximal bore portion 43 and 
a second distal bore portion 44. An expanding assembly 
for outwardly expanding the distal portion of the body is 
also provided, the expanding assembly comprising a 
screw 46 having a proximal end 47 and a distal end 45 
with an expanding member which may be like nut 33 of 
the other embodiments. End 47 is capable of being 
housed within a cavity 49 at a distal end of an interme- 
diate member 50 and cavity 49 is provided with means 
for removably retaining end 47, these means being pref- 
erably a thread. Therefore, member 50 differs from 
member 1 9 of the other embodiments in that distal cavity 
49 is provided which cavity is isolated from the proximal 
inner portion of the member, wherein stud 24 of abut- 
ment 25 is received, by an inner wall 54. This proximal 
inner portion 51 may be threaded, as it is illustrated in 
Fig. 12, or may be smooth as shown in Fig. 13, in order 
to receive the stud which must be also stud and may be 
fixed by any appropriate adhesive or cement. In fact, 
wall 54 is appropriate for use with prosthesis and abut- 
ments having a stud that is adhered into intermediate 
member 50 by means of an adhesive, therefore with the 
inner surface of the intermediate member being prefer- 
ably smooth and with the adhesive prevented from en- 
tering into contact with screw end 47. As an example, 
stud 24 and inner surface 51 are shown in Fig. 13 as 
being both smooth, that is without threads, apt to receive 
an adhesive like a cement. 

[0038] Like in the previous embodiments, member 50 
may be provided with a nut-shaped projection 20 for us- 
ing a wrench or a notch 41 (see Fig. 11) for using a 
screwdriver, in orderto screw member 1 9 into bore por- 
tion 43 or to rotate member 50 in order to expand the 
tubular body through nut member 33. Nut projection 42 
is useful for mounting abutment 25, particularly when 
abutment 25 is compatible with most of the conventional 
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implants. In like manner, the proximal portion 4 of the 
hollow body may be provided with a nut configuration at 
52 in order to rotate and introduce the body into the bone 
by means of a tool. 

[0039] Screw 46 is also provided with a disc-like plate 
48 or radially extending plate forming a seal against an 
inner surface of proximal bore portion 43 of the hollow 
body. Plate 48 is fixed to screw 46 and prevents the bone 
growing from entering into contact with the intermediate 
member, whereby intermediate member may be free 
and can be removed at any time by rotating the same 
in a sense of rotation opposite to a first sense of rotation 
through which the member was rotated to be coupled to 
end 47, thus, member 50 may be unscrewed from screw 
46 without any obstacle. Preferably, all the threads in 
the components are in the same sense of rotation. 
[0040] Nut 33 is threaded onto said distal end of the 
screw for moving along the screw to expand the body 
outwardly. When intermediate member 50 is rotated in 
a first sense of rotation through its end 20 screw 46 is 
also rotated in the same sense of rotation. Nut 33 is re- 
tained against rotation in said distal end of the tubular 
body but permitted to slide along the screw when the 
screw is rotated, as it is shown in Fig. 13. Screw 46 is 
preferably rotated in the same direction that the body is 
rotated when introduced into the bone. Thus, nut may 
be pyramidal or conical or have any other convenient 
shape. If pyramidal, the expanding nut has a truncate 
pyramid shape with its vertexes in said longitudinal cuts 
of the tubular body. Alternatively, nut 33 may be provid- 
ed with one or more projections of which only one indi- 
cated with 53 is shown in Figs. 12-14, with projection 53 
being located within a cut 1 0, between two adjacent 
tongues 11. In all the expandable-type implants of the 
invention expanding member 15 and 33 may have a 
truncated conical shape, a truncated pyramidal shape 
or a combination shape thereof. 
[0041] Even according to another embodiment of the 
invention, shown in Figures 15-17, the implant is basi- 
cally like the one of Figures 12-14 but the intermediate 
member 50 is replaced by intermediate member 19, 
which is like the intermediate member shown in Figures 
1-8, with a length as desired to permit a removably con- 
nection between the distal portion of the intermediate 
member with end 47 of screw 46. With intermediate 
member 1 9 connected to end 47 of screw 46, as shown 
in Figures 15,16, an upper sealing surface 55 of sealing 
plate 48, see Fig. 1 7, abuts against a bottom edge 56 
of the intermediate member, whereby any bone growing 
through cuts 1 0 can not reach the intermediate member 
when screw 46 and member 19 are connected and the 
body expanded as shown in Fig. 16. Nut projection 42, 
Fig. 15, has been removed from Fig. 17, in order to il- 
lustrate another alternative without this projection. In 
this case, an special abutment, not shown, may be used, 
capable of affixing to the implant without the need of pro- 
jection 42. 

[0042] In all of the above embodiments, the abutment 



and stud may be made of die cast metal other than Ti- 
tanium, straight or inclined at about 15° -25° and since 
they are not in contact with the saliva no galvanic cur- 
rents are generated between the stud and the body 

s which is generally made of titanium. Intermediate mem- 
ber has a smooth outer surface 57, Figures 14, 17, in 
contact with inner bore 43 of the tubular body and the 
intermediate member is preferably rotatably mounted 
into the tubular body and is removed from the tubular 

10 also by rotation. Thus, outer surface of the intermediate 
member may be smooth in ail the embodiments except 
in Figures 8 and 11 . Even in the non-expandable implant 
of Figures 1 0, 1 1 , the intermediate member is mounted 
and removed by rotation. 

15 [0043] Also in the embodiments of Figures 12-17, 
piate 20 of the intermediate member may be provided 
with an actuating groove 41, as shown in Fig. 11, for 
receiving the tip of a screwdriver to rotate the interme- 
diate member and screw the same onto screw 46. Plate 

20 20 may also have a nut-shape for using a wrench. Both, 
a groove 41 and a nut configuration may be combined. 
Proximal end 4 of the hollow body may also be provided 
with an outer surface having a nut design. In this and in 
ail of the embodiments, end 4 is preferably polished in 

25 order to prevent the adherence of bacteria plaques. 
[0044] As a combination, the proximal end of the tu- 
bular body defines a nut configuration and the interme- 
diate member includes a proximal end with a groove for 
mounting a screwdriver, and the nut configuration of the 

30 tubular body proximal end has a diameter larger than 
the diameter of the proximal end with groove of the in- 
termediate member. 

[0045] Preferably, nut shaped plate 20 of the interme- 
diate member has the same dimension or diameter of 

35 the nut configuration 52 of proximal end 4 of the tubular 
body. In use, a tool, such as a wrench, is placed onto 
nut 52 and the tubular body is rotated and inserted into 
the bone cavity, then the tool, or another tool, is placed 
onto nut 20 in order to rotate the intermediate member 

40 and cause the expansion of the distal end of the tubular 
body. 

[0046] Also in Fig. 1 7, nut 33 is shown, as an alterna- 
tive, as formed by a combined configuration. Thus, the 
expanding nut has a truncate pyramid shape at a base 
45 portion thereof, combined with cone shape at a top por- 
tion thereof. Figure 1 7 also shows an alternative where- 
in the enhancement means 12 includes a cross-section 
triangular threads. 

[0047] While preferred embodiments of the present 
so invention have been illustrated and described, it will be 
obvious to those skilled in the art that various changes 
and modifications may be made therein without depart- 
ing from the scope of the invention as defined in the ap- 
pended claims. 
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Claims 

1 . Bone implant comprising a fixing tubular body for 
fixing in the bone, the tubular body including a distal 
end for being affixed within a bone bore and a prox- 
imal end for remaining accessible outside the bone 
and a prosthesis piece being received in the proxi- 
mal end, the bone implant comprising: 

a mounting intermediate member for mounting 
said prosthesis piece, the intermediate mem- 
ber having an at least partially threaded outer 
surface for threadably connecting an at least 
partially threaded bore in the body, 
the intermediate member including an Inner 
bore having an inner surface for mounting said 
prosthesis piece. 

2. The bone implant of claim 1 , wherein the inner sur- 
face of the intermediate member receives a fixing 
stud of said prosthesis piece. 

3. The bone implant of claim 2, wherein the inner sur- 
face of the intermediate member is smooth and re- 
ceives said fixing stud of the prosthesis piece, the 
stud being smooth and is fixed within the interme- 
diate member by adhesive cement. 

4. The bone implant of claim 2, wherein the inner sur- 
face of the intermediate member is threaded and 
the fixing stud of said prosthesis piece is threadably 
mounted in said inner surface of the intermediate 
member. 

5. The bone implant of claim 1 , wherein said proximal 
end of the fixing tubular body defines a coupling end 
and said proximal end of the intermediate member 
have corresponding coupling plate abutted against 
the coupling end. 

6. The bone implant of claim 5, wherein the plate of 
the intermediate mounting member includes a nut- 
shape projection or head for threading the mounting 
member into the tubular body and for inserting the 
tubular body into the bone. 

7. The bone implant of claim 5, wherein the plate of 
the intermediate mounting member includes a 
notched head for screwing the mounting member 
into the tubular body by means of a screwdriver and 
for inserting the tubular body into the bone. 

8. The bone implant of claim 1 , wherein the tubular 
body has an outer surface provided with threads. 

9. The bone implant of claim 1 , wherein said interme- 
diate member has at its proximal end a polygonal 
configuration. 



10. The bone implant of claim 1 , wherein the inner sur- 
face of the intermediate member and the stud are 
partially threaded and partially smooth. 

5 11. The bone implant of claim 1 , wherein a portion of 
the tubular body close to the distal end of the body 
is provided with a plurality osseous-integration en- 
hancing means. 

io 12. The bone implant of claim 11 .wherein the osseous- 
integration enhancing means comprises projec- 
tions. 

1 3. The bone implant of claim 1 1 , wherein the osseous- 
15 integration enhancing means comprises orifices 

passing through the body for enabling the bone 
growth entering into the body. 

14. The bone implant of claim 7, wherein said proximal 
20 end of the fixing tubular body defines a nut config- 
uration and has a diameter larger than the diameter 
of the notched head of the intermediate member. 

15. Expandable bone implant comprising an elongated 
25 hollow body for fixing in the bone, the tubular body 

including an expandable distal end for being affixed 
within a bone bore and a proximal end for remaining 
accessible outside the bone and for receiving a 
prosthesis piece, the bone implant comprising: 

30 

a bore extending along the length of the hollow 
body, the bore having a first proximal bore por- 
tion and a second distal bore portion, 
a mounting intermediate member for mounting 

35 said prosthesis piece, the intermediate mem- 

ber being rotatably removably mounted within 
the proximal bore portion of the hollow body, the 
intermediate member including an inner sur- 
face for mounting said prosthesis piece, and 

40 an expanding assembly comprising a screw 

having a proximal end and a distal end, with an 
expanding member threaded onto said distal 
end, the proximal end of the screw being re- 
movably connectable to the intermediate mem- 

45 ber in a manner that when the intermediate 

member is rotated in a first sense of rotation the 
screw is rotated in said first sense of rotation 
for moving the nut along the screw to expand 
the distal end of the body outwardly. 

50 

16. The bone implant of claim 1 5, wherein the distal end 
of the tubular body includes a plurality of longitudi- 
nal cuts defining an expandable portion that is ca- 
pable of being radially outwardly expanded by the 

55 expanding assembly, wherein the expanding mem- 
ber comprises an expanding nut threadably mount- 
ed onto the screw, the nut being retained against 
rotation in said distal end of the tubular body but 
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permitted to slide along the screw. 

17. The bone implant of claim 1 6, wherein the expand- 
ing nut has a truncate pyramid shape with its ver- 
texes in said longitudinal cuts of the tubular body. 

1 8. The bone implant of claim 1 6, wherein the expand- 
ing nut has a cone shape and includes projections 
extending within said longitudinal cuts of the tubular 
body. 

1 9. The bone implant of claim 1 5, wherein the proximal 
end of the body has an outer nut-shape for rotating 
the body by means of a wrench and threading the 
body into the bone bore. 

20. The bone implant of claim 15, wherein the interme- 
diate member includes a proximal end with an outer 
nut configuration for mounting a tool for rotating the 
intermediate member. 

21. The bone implant of claim 15, wherein the interme- 
diate member includes a distal end with a cavity for 
receiving said proximal end of the screw, the cavity 
including means for removably connecting the in- 
termediate member with the screw. 

22. The bone implant of claim 21 , wherein the means 
for removably connecting the intermediate member 
with the screw comprises a thread within the cavity. 

23. The bone implant of claim 15, wherein the screw 
including a radially extending plate forming a seal- 
ing against an inner surface of the bore of the hollow 
body. 

24. The bone implant of claim 15, wherein the inner sur- 
face of the intermediate member receives a fixing 
stud of said prosthesis piece. 

25. The bone implant of claim 21 , 24, wherein the inter- 
mediate member includes an inner wall isolating 
said cavity from an inner surface of the intermediate 
member that receives said fixing stud of the pros- 
thesis piece. 

26. The bone implant of claim 24, wherein the inner sur- 
face of the intermediate member is smooth and re- 
ceives said fixing stud of the prosthesis piece, the 
stud being smooth and is fixed within the interme- 
diate member by adhesive cement. 

27. The bone implant of claim 24 wherein the inner sur- 
face of the intermediate member is threaded and 
the fixing stud of said prosthesis piece is threadably 
mounted in said inner surface of the intermediate 
member. 



28. The bone implant of claim 15, wherein the tubular 
body has an outer surface provided with threads. 

29. The bone implant of claim 24, wherein the inner sur- 
5 face of the intermediate member and the stud are 

partially threaded and partially smooth. 

30. The bone implant of claim 15, wherein a portion of 
the tubular body close to the distal end of the body 

10 is provided with a plurality osseous-integration en- 
hancing means. 

31. The bone implant of claim 23, wherein the radially 
extending plate abuts against a distal end of the in- 
termediate member when the screw is removably 
coupled to the intermediate member. 

32. The bone implant of claim 15, wherein the proximal 
end of the tubular body defines a nut configuration 

20 and the intermediate member includes a proximal 
end with a groove for mounting a tool for rotating 
the intermediate member, and the nut configuration 
of the tubular body proximal end has a diameter 
larger than the diameter of the proximal end with 

25 groove of the intermediate member. 

33. The bone implant of claim 15, wherein the interme- 
diate member has a smooth outer surface and the 
intermediate member is rotatably mounted on and 

30 dismounted from the tubular body. 

34. The bone implant of claims 1 9, 20, wherein the out- 
er nut configuration of the proximal end of the body 
the proximal end of the intermediate member have 

35 the same dimensions. 

35. The bone implant of claim 16, wherein the expand- 
ing nut has a truncate pyramid shape at a base por- 
tion thereof, combined with cone shape at a top por- 
tion thereof. 

36. The bone implant of claim 1 , wherein the outer sur- 
face of the tubular body Is entirely smooth. 

45 37. The bone implant of claim 15, wherein the outer sur- 
face of the tubular body is entirely smooth. 
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